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Abstract of JP2000253886 

PROBLEM TO BE SOLVED: To obtain an environment clarification-related DNA microarray which can 
efficiently clarify environment polluted air, water, and soil by fixing a specific DNA probe onto a DNA 
microarray substrate. SOLUTION: This array is obtained by (i) determining a base sequence of at least 
a part of the genomic DNA or cDNA derived from an environment clarification-related microorganism, 
(ii) preparing DNA probes based on its base sequence, (iii) fixing the DNA probes onto a DNA 
microarray substrate, (iv) hybridizing a whole RNA, mRNA, or cDNA derived from the microorganism 
which was cultured under the condition which allows induction of expression of an environment 
clarification-related gene with the fixed DNA probes which were obtained in step iii, (v) screening the 
hybridized DNA probes, followed by (vi) fixing a screened DNA probe onto other DNA microarray 
substrate. It is preferable to prepare a medium on which data concerning the environment clarification- 
related microorganism are recorded, and which the data can be read by a computor. 
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i 1 1 mmmm^mnyy ^dnaxuxdna?) 
im&m) ^VADNAx«±cDNA*j|i^-ftw5iae 

Cfl^JM4 3 aWiBKb^ WSiSft. *«iSfH<ft-£ 

*, w&sm&m. «swfc£*. r-f**^*. urn 

gift, rvt-TJBH*. S*lKfc%, ttMMHlK - 
[M*«5] JiTF^Xg: 

(a) |g^HKt;m±^^VADNAX«cDNA^gPX«- 
•CDNA7°a-7"$rPM-ri>xe. (c) KDNA7*Q-7'*DN 

TDNA:ro-:/£SaM-Sie. (c) tSDNA7°a— 7"SrDN 

A"? 4 W WmzffiS&hTM. 

(d) XS(c){Cjo^T#A>il^ll^kDNATo-7'(C. gj 

fc^«WM»£toS*^£lttIA, mRNAXticDNASrVN 
AWfAXtthlSk* (e) HWtlSl^vfy 
U 74 X LfeDNAr a— y £ MgiJ L, . jMS'JSftfcDNArn 

[ff^7] WTOXe: 

(a) gl— <7)i^^-ft:8S^^yVADNAX{icDNA^a 
XttHKtf>8aaaJ£88&*S:EII, (b) £E&XSgl& 
^V^-CDNAro-ySrPS-rSXS. (c) KDNAro- 
T'SrDNA-x'-f ^oru-fSK^IlI^-r-&Xg, <d> 

(c) ttjv^^^n^as-fbDNArD-ric, Hofeas— 

5S^-fta±fti*cO±RNA, mRNAXticDNAS^W 7V 
r^X^it^TM. (e) :EB<d)fc*iVvC/W 7V?4 
XL^DNArn-7"$-^giJL, jM#]£*uW)NA;ru-:/£ 

8ijwDNA-7^^uri^^s«^ias-r^.xs. (f) xm 
&cmA£;\j7yyjxi$itz>xm. (g) xgtfHcfc 

^T^^yU^XL^DNATQ-rSr^iIL. iMS'J? 



6Xi£, Sr^-r-SfliiJlKL.DNA^M ?o7W^SI 
[^jRJS8 ] giitrffttf. IrtSffiSflJ. *fflBfflHI:£ 

tt, ^FSK-fk^J, Bant**, r^r**^, nans 
av 7 a r u oSSt^rS . 

(a) aw^jft«)5f3&»6«4«i*flaD«-4asi. a) mu 
£mfrt>£m^ vmmxizcDMzmwtt&JM. <c> w. 

^RNA, mRNAXficDNASrlf^Jll— 4<0V»-ffl*»l^C 
f£«c7)DNAV>f ^nTMcA^/'J^ XZitlX 

(d) Xe(c)tt5^T>'N^7''J^XL7t^RNA, mR 
NAX{icDNA2r«JttJ-r-S.X5g, (e) XfS(d) fc*$Wt*#4> 

nfc(*sjts*{ca^ v ^x wffif&mir ^>mw. uzm± 
mcommi'^^i-iw^-y^m'thxm. <f> 
ii(e) c*j 1 ^TWfenfcae^jsa^^-t- /w? -> 

irnmii 0] «wa«ft 

$^4^< fc t-otiBEWS {><0t*SilM9i! 

[ is^ 1 1 ] mm.mm&mzmm-h f-^mf 

L fc n y b' j. - ^ *) *I%&mmf*. 

[ n«« 1 3 ] immvvai&ti&t s 

js 1 1 x« 1 2 {cia^^teiiijaEtt. 
[k^jii 4] awMMa6«, wmmtt. 
jrmmt&fa. wmt-sm. ^^yy, wis 

i: L?t:tcO-CS>l>if*Jll 1 — 1 3<7)^-m*>l^tcie 
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$ ttx v mm.& fcmLmnm&=F$tm ^ ?+)v> s- * - 

ra^S * & ^ Jf £ 3 y t jl - ? - 

mm<r>*ttMM¥mimzmi- %> r- * & & p 

[is^« 1 8 ] meMm^^wmitmm&m? 

&n?-?<,zm^«m<r>&wmmm^zmwk^ 
&¥M£?yt- A -?-iznftZitZ7'v7 , 7J±£tm 

imxm 1 9 ] mmmtAK nwimm. 
at®. umit&m. yi-t^v. mm 

ztiz>'j>-%< t h-^ztm^&mimmnmtz mm 

[|f*«2 0] OT^Xg: 

(a) mmsykmm^mmzmL-thJM. w> mm 

±%t>*<b£RNA % BRNAX(icONA^HM-tl>XS, (c) IS 
£RNA, mRNAXJ±cDNA£IS:£Jl 1 ~4<?H v?fu&> 1 Mz 

(d) XlKcmfcWC/W yj^XLT^RNA, mR 
NAX(±cDNASr^ifi-raX^, (e) XgWHCfe^T^ 

mcomm^mii'T'i-wf-y&mtthx^ (f> 
yt zhm LxmmzimmfrbWLmicQwmt: #£-f 

*>IS. («) JSig^^BlfOlgtiSr^-rSXg, (h) 



xg(f)sr/(g)(cfcv^r#^>ix/;T r -^i:» mmmt? 
-?^-MzsmztiK?-? t zrnt lt . ztmm. 

<fcfr£l££-f&Xg, (i) XiMOiHcfcWCl&gSft*: 

^fr^^^v^TS^^fco^f{b^!la^^sxs. ^^i-ir 
{w$m2 1 1 awKsifea*, ^wmmii. wsmmt 

< t-o^gH^-i, £><OT'$>&ll3<iS2 0 
[000 1] 

Mitjif5^^aifflDNA-7-f 7 oTU-f &t/f£DNA-?-< ? a 
[000 2] 

[ayw&ffi] &*a«i±, m«com¥ 

aWHWWia&fTU S«»tt*B«it«r-»TV^. 

[0003] mmftmtomcom;izm^t>tiz>jjmfc 

36***. «rfi^><^3^, *t*x*;Wf-*>-3«fMl<»5 

mmmzFjMzmmLx . mm*amw z-nm ttz o . 

[0004] ^^^•L'^^^x-^Hytci&ffi^ai 

l, mtmmvtnoftm ■ mmmt tx. mm. mz 

[0005] ^^Jt^y^^X-v-gy^J:*^*^ 
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[0006] tz *>x\ &*<vmh<7immm msn* 
«iw=m>, «±«j<w*.wr . *ml ? 

[0007] 

mw&fmLiok-t&mmi warn, 

[0008] 

o T , jMW»-^»*flW^IWtiWt;Srff oZb tfX'% s z 

li-»«MSai»l**trDNArn-^3&«»|Rfc:a5£Sit 
tcMtwi 7uTl"iX-Jbh. ZZX\ :>VADNAX«cD 
NAi: LTii. fBWHMIJIB^^fc^tf fcOflW^ft. 

[ 0 0 0 9 ] S £> t, WT<^XS : 

ffltfMBMZjd&st^-ftia. (b) gasaEWcg-*^ 

-CDNA7°o-7'$rPS-ri»Ig, (c) f|[DNA7°o— X £ DN 
A^M 9vTVAWmzWj£$hJ3k. tt^Zmfi 

[0010] SiiC. *fHHtt. OT«IS : 
(a) aia^^W«yy^BIAX«cDN/W5^«Xtt— 

«««S^I&iJi^r4ie» (b) S££I!ft(c£^ 

■CDNAXu-XfcW>W-*Ifi. (c) KDNAXo— XfcDN 

A^^f ^orw'fstttca^-rsis. <d) xs(c){it> 
^x&^ttfzw&tmKTv-r^ mmwmzkfc 



Sfc*fe!|te#?>:£RNA. mRNAXiicDNA^W X'JX'f X£ 

**xbl (e) xa(d)t=*jwc>vf rvr^xvrzvm 

Xo-X£iMSiJU SSiJS^DNAro-X^iJO-?^ 

k-?49nrv4 <7)wmumx'fo& . 

[0011] $ Sac. 2(Ef6 H ^i. OTOTi : 
g-?viTDNAra-X£tH$^£Xg. (c) f^DNArn- 

yzwA-vj ?nT\"(mmz®%.-t&T.n. (d) xg 

<c)fcfcivc#6#iA@5£fl3WA:ro--7'fc:, mrfBJfl-?) 
8WliWia4**3l«0^RMA. mRNAXJicDNASr^-f^U 
X-f^S^&Xg. (e) Iitdlfcii^tA^^iJ^ 
X bfcDHAXn-X&aiML . SSiJSft*:DNA7Q-7'2: 
SiJc9DNA7^?aTW^KIS5ti-&Ig. (f) Xg 

m^-rim-(7)mmmtmMi^(rmii^ urnax 

licDNAfc^WXy^XStfiXg. (g) Xg(f)KtS 
Vvc;W Xy^XLfcDNATo— XSrjSS'JU jMJ?!? 
futXo-XSrS £>trg"J<Z>v>f 9 uTUJ Xmzmfct 

^mx-hh. 

[0012] S t>iz^ *5tm±. iHT<OJM : 

(a) mmmmm^m^zum-hTM. <w &a 

£ft*>6£RNA. mRNAXiicDNASrPS-TSXg. (c) K 
£RNA, mRNAXticDNA^XIBDNAV-f ^QTl--f fc^N^f X 
U^XS-tf&Xg. (d) XS(c)ttJV^WX'J^ 
-fXt^RNA. mRNAXJicDNA^^aj-r-SXig. (e) X 

#S-fi.Xg. (f) Xg(e)fctJVvt»£*lfc3fiGrH& 

musf-t-jw^-yb iimvxmffim&Simfrbm 
[ooi3]$ ttc *mn&. mzmrnsmizim 

mi&WT-?wttmzm^mnmMi£Z3rtz 
ztih'j>-ti:< b h lotof-^). mmmmco&mzm 
tzmrn'm?-? . tmim.^^>m.m^^n-T- 

?%bl$:Wi$Ltiay\?y.—? gg *JR 0 °rtg=5rEfM 
[0014]?^^, #*WHi» ffi^filfi*c7)8jt4i!|U 
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T-?t mztm s nx v ^ im±m<om&?ft 

y+iV> n° 9 - y^t* £ f iff £ -e •§> ¥J«25.l/«Jr&i 
Z 3 V h- a. - 9 - (c»fT $ -tt ^ 7° o ? v 2* I: £g L & , 

coo 1 6i ziot,z. mm$im>m><nffl% 
titz ^ /t;««f- ^ z i $ ^ h mm.m m s 

[ 0 0 1 7 ] £ fefc. *^{±. UT^XS : 

(a) mnmmmfrhm>mzwm-&JM. <w 

^*^^RNA. nRNASratbXIicDNASrigS-f 6X^. 
(c) fli^RNA, mRNAXJicDNA^XSDNAV-^ ?P7P-< k 

j^-fvyjxzithjm. (a) it(c)cfe^-CA>( 

yj^^XL^RNA. mRNAXlicDNA£;f&iB-f SIS. 

<e) istd) iz&^xmbtit&ttmmzm-o'^xmi. 

mk^miyy^)v>^--yt amLxw^m^m 
frL>m*M<nwm.*®%.-?hTm. (g) mmm&mo 
«**#*w-*ib, (h) ia(f)at^<g)(c*j^'c #4> 

SKfc»±», mtekftZ&SttZJMs (i) ZQKWfc 
[00 1 8} Sfefc. JJESWSfei: LTtt, 
#L ttJUfcflfll. ZBKfc**. EMU U>'2K«ft«3&» 



[00 19] 

[^BJWSIMcOBfil] fiafi, DNACO^aj-^X^U--^ 
hTfH l>DNA~?-f 
^QTW (DNAf- y 7" 1 1 ^0 ) 0ffl9ERH&A%SX fcff 
*xh.T^4. DNA^-f ^orW-f lcm'lifc'OBflsS 

fzi><vTS> o , ^^^fflv^ff-y-vr^*^ ge^srs 

•)t. DNAT-Y ?D7M SrA^f^-^7 f ^x->-3>' 
Wtrfif^itJi^Sifc^^iti. 8 fete. DNA-7-T 

?vTu4mm!m{£'r~-?'<--z.£m^x. mms. 

[0020] *%BJ««S^)-eilSrSrtfc0 1 c^i 3 fc 

*r , ^^WA^. ^±«*«axt(xs 

A). #fe*lfc»»±*efKflq«-«|»*1IJ**Jltr* 
(XSB). <X^T\ *«Lfcate«Jj&>fe^RNA. mRNAX 

(icDNA^pgtSSE-n»(X^C). ^^®te 

mfmmmmmwtej ? o^r r w ) . a^^-c. ssfK 

A. mRNAX(±cDNA^W7*i;^X$-tfS(XSE). ^ 
LT. SiJ^RNA. nRNAXJicDNA^W ^U^XLtD. 
NAV-f ^oTl-f±^DNA7°o-ySr^L, ff^ix^ 

^-xizAji~rh(JMG). mmz. x^Ltcmmnzm 
^x. mmmmz.®). «5WMfc*ft*KjeL, ts« 
ztitzmt&ftz, mmimzmmi-6. tM&mfw 

WikZmmmtr-^^-MZy 4 - hVN'-y ^ l. » 

[0021] i . wkw\mmt\vPf-m!m»^ ^ 9 
mmmtmmsm^iamDm^-d^ciTi^ai. dnat- 
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DNA7"o — :/£ (i, KiffsTi:^ 

wty w y y *w x-ri, i t ict o . a^t^+o^ 

3 . 

[0022] (1) DNA7*n-7"<0PS 
£>•!£: 

[00 233 (DilfS^f-^^-X^fflOSDNATn- 

ooS^^M* LT v ^mix^WiSMWffiWVtfeZtlX v ^ 
X (#R GenBank-^EMBLS: ifOSSffi^Jr- ^ 

h. 

[ 0 0 2 4 3 B^afiHHWSaSEflflWRtfa 

* £ . Mxlf, iiH^mrf -ftfiB^ ^&-r ^ * - H it-h 
x ■ xv y>y x y-4>T\ £W»raa&fticn-9-L 

TU£ffiiSI^?:?-^f^<DigSIJ?lJ£, GenBan 

iiLtfim$mft-t&zttfX'£&. zLxmmizz. 

nytfX JL— h a-^.T (Nitrosomonas europaea) 



[00253 '&t>tif.zm&wiizm^x » mtcra-y 
zmm-hnmt lx\±. xvxx-vmkKfcwx) 

muz pcRtcio^f a^-, xcomm 
iz^'omhtifci&gmmz&'j^xzry'f-z-zmYi- 

lit, DNAro-yji, DNA^-f ^OTP-f»KtC 

*M&DNA#gB£LA: t £ te. *oDNAfc ;\--r 7 l» -fcf- 
>■ 3 ^gCLtM 4-*«fDNAi: LT^S^ 

ZttmtL\i\ ta&oT, DNAro-T'tfOSfi-^^oT 

&WbTv-7'c?>-<%ffi&BfiLfimjl&Z t>fr^o t,z 
WlM&MIRthZk##*L\*\ C\ZX\ DNATo-y 

n-vmmtiz. yv-ytfift'omzixx. yu—r<n 
-mm tru-^nmomftizs^ r y x lt£ 

t4X7 i Ayl,-7-fflJtX(i'\rt°y«jt^i'?rVi3. -f 
V 7 b^XTitMDNASIS^i:) JrfflV^T, -iJjflfitsWB 

(Ito.W. etal.:Gene 102:67 -70(1991)3 lz£ OS 3 ^ 

kifiX^h. 

[00263 <x^x\ vmzm^hnmimta. ysj* 

DNA, ^RNA, mRNA, cDNA=3:^)Sr s aWitfs^*«*-f 
SfS^ft^^^lCTxJfSambrook. J et al., Moleciil 
ar Cloning, Cold Spring Harbor Laboratory Press(19 
89)Sr#SS<7)ifc]tcJ:0i«i?f 4. ^LT. WHLfcT" 
5>f V-&T>'ilSSrfflV^T. PCRt^J: 0 aWDNABff^-^-^ 

[00273 Mitf . flfflBB2*^iM:iE*^rt-4>'a 

^K-t^X ■ -X/t^3rV — (Pseudomonas aeruginosa), 
i/jL— H^r^X- XVvVx. U — (Pseudomonas stutzer 
i), y^^r? yjjX - -r — h 'J^ 4 # (Paracoccus de 
ni trif leans) tC0KS*ffl«0DNAV>f 9 or U-Y ^ffl 

^aSaKH-^UTV^, WBjlx^^^— if (nitrate red 
uctase). ^ffi^lx^^^—tf (nitrite reductase), 
-ft^Sl^^^^— ^'(nitric oxide reductase), f£8£fk 
S^l^-^^ ^— (nitrous oxide reductase) 3r£:([I9 
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[0028] mta. S/*— K*"#-X ■ XVvVxV- 

COtat^ti, XSXk<7Xfrj£(SiDith.G.B. et al. : AppI. 
Environ. Microbiol. ,58 : 376-384 (1992) )(CtsH>T fto 

mm* b'<w&ftx\tmwmi£i3 v ^xwrnximmm 

LT\ GenBank^BXO^-li-^. xa-KttX-X-y 

PCR£ffv\ DNABf>t$r#l). uIT. PCR£fflv>&.r fc 

AAGCTTGATTACGGTCAAGTCCCGC-3' (f£?"J#-^- 7 ) £ . 7* 
■fe y X^lCOV ii5' -ATCGATGGTGCCGATCAGCTTGCCC-3' 
<fE?iJ#W£ffl^S£i:#-t'£.5. fit, *^tc*3 

[00293 swwftomm. pmzi:r>xnt>titz 

BJt£-£, pBlueScriptSK(+) (STRATAGENEttH) . PCR2.1 
(Invi trogen&iSf) ^M®**- 7 7 -^77X3- -V 

n** &mmmm$?tz>z}zi l z£*)ftO'ib&x'Z 

(iiiS^SE?(J^^ (Wi.(fPERKIN-ELMERttS373A D 

[0030] ft^tltimmXU. ■ZrCDt£QMTv-7 r 
t LXmtr?j ?uTU4cr>imi<zm\<->&Z\b i>X'£& 

ffiteuy??— fe-3tfET(nirJtfsTF)cO^, HllfcE 
S^rn-r 1 (EJUS* 3 ) , 7D-72 <ffi*|#«f- 

4), ro-7-3(E?iJ#-?5mvrcj-^4(E?ij#^ 

6)*>Vo-;rDNAfcLT#;t£>rl&^\ XS*£><D$gS 
(Smith, G.B. et al. : Appl. Environ. Microbiol. , 58 : 
376-384 (1992) ;jl^t(,ra-7'3 

[003 1] m&mmb%-?x^&h , j7tix3x. 
f-u y *mt-fz> fflgtommwn-? 4?uTU4izm\<i 

£DNA:/u-7'(i, s** 7>t 

- H-rsafK^^ss^i-ffi^pcRicj: Dtttn-n.;: 
a <k o -csois-r h z t tfx-z h . 

[00 3 2] OjtfE^^-f T^U-Srfflv^DNATo- 



hx^htf. znmmmnftmzms-L-x^hmmF?- 

-f 7" D ^ 4?— i" 3 V K J o T X ? 'J -x y ^-f S Z t 

itfc?^ y^v-tiz. mm±m*t>mwiLtzcmA 

&kfet&t:ibn1imtLX\Z. ya'/W^a. 7*5 

a*W6ft.*MK8IE :i P : Ma©^g!»S,42 : 2968- 29 
75(1997)). xa'yh^ftli ttijy)NA*ffi £ 1 ~&kb 

KBr^-fbLciix^S: y ^yMzumtm^-t^mx- 
fc-a<^««c«ctffiHL. zix^immtLx^mry 

[003 3] jtfe^^-fy^U-^fflV^DNAT-O-y 

7t <> t SiftftKWffffi L3rt ^feftTT*S« t t (0 i: 
*>^>cDNA?r-ea-rnii|g-f I). <J:^T\ — :7fOcDNA&tf 
ffi*-cOcDNAcOMffl(cS ! 5:l.^cOPCRffl'J >^-5rf^ 
PCRfciOiMSLT^h^^^aytC^^a 
cOcDNASrf^SS-T S . » ii>jfl*: 2 affiOcDNA* t 

s-fflT'^^ti. m&x'cmmsz'tTy ztiza 

-f 7* U •/ F &&1SL L?tcDNA$rlX •} UJ-T i t **T'# * . 
LT, A>(yij y HcDNASr^SJ: LT§ &(CPCR£ff 3 
i t fc J: *) . *5«^3&«ff^4*ftTtW)*ieH-r4 
afisT**«S*. l^tifaffif)tS:DNAra-7 t LTt# 

^HtCi>^T)SftlTfc.S(Kaneko-Ishino,T et al.:Na 
ture Genetics, 11:52 -59(1995)). 
[0034] (2) DNAcOHIf *ffi^CD[lI^-<k 

±£(D (cisv^-ctt^iutDNAT-o-ys-DNAv-f y DT 



'(8) 000-253886 ( P 2 0 0 0 -gch?8 6 



<T>±% $ k LXii. PU;Uf3.5fliiiiX5.5mii, 18maX18inn, 
22wiX75mifeifffm7t>tLh *>\ CI tliZm®.±COmbT 
n-7'«50^--K y hSc^cOX^-y 1>C0*£ Sfck'fcljS t 
Xm« fcKS&T & £ k WX* £ . DNA<OlS5£-{t#*£k L 
-CIS. DNA^apSa^fi^^^ffitTjia^a^ 

DNAtfO#«$r«fflLT. ;K'J 'Ji^V. ^UXfl/ 

HK, TS/tt. T/PrbH*. b'jj-^&k'?) 
iTtgSSr&A LfcDNA£*tfnSr£fc J: 9*S£3 "fr-S CI k 

COO 3 5] DNA-7-f ;otn fi. ll^SD 

*fJET'§ ?ciTl>4 b LXim-tZ £ t i"C 

iWKLfcDNAfcafiBfc**'/ h^-IUcy;, iS:+/xm 

[00 36] */S , Jt«6*tfS^DNA (« i. {f 20-257 9 U 
^■f- K) SrDNA^'o — ~fb Lxm^Z®&li. fflSLLTItt 
ifc&j£(on chip^^kV^dJ-r^^ktT'^-S.. on chip 

ffl^S^CFodor.S.P.A. etal . : Science.251:767-77 

n.P.E. :Science,254: 1497- 1500 ( 1991 )]^k*SrfflV>5 
ik^T'tS. 

[00 3 7] $ -?-f ? c?T W SJgfclDNA^o- 

SJt&f^SrJJflcov-f ?orw&t£fc:li]5£-ft;-r3.r 

i-Ht« • x;U4fy— -9-^ri:'(50>-VADNAi5li<50DNA 
Wfl-fcHfcftLfcDNAVf ^ori^f (ffiSl k-TS : II 

(IiA), <fcW*\ >vf yur-fXLJtDNATD-7'5' 
MRU mL\^4?vT\sAmBl&m- BJ^WS 
(IIB). if^n^DNA-r>f 707H <&«U£{iJI2: 



fcDNA7"a-7£»Btt-4(IgD).. ifcWC. yvf 71J 
1 , 2k«»=5r«»«S3 ; IH3)^S?iJ • m&tT&Z 
4ik**T'^i)(XSE). 

[0 038] 2. DNAV-f ^nrWfc:J:*JWfcatt«J 

^4«Ik* 5 T^l.o -T^*>. S«s«JJf**±*"C*4» 
^tt, «ft±«*VK-3*^)KBfc:*»tT(H4). #K 

■*»^aa«<!o±**flaDrt-6(iai ;isa)„ ±«» 

^fe^BNASrtttb-^a. »^.fe0^ffiRt>"^RNA 

c73ftas«i, mT<o«t^tLTfi : ark^X'&4. -r^*) 
v>T)\dM*-%&<mmA<&t'immL. mm 

mta. mmmrn* t'^m&Ltitcr,) vtgm-t 

%><, ^V-iT'tM^LTt^t^no^-^^RNeasy Total R 
NA KIT(QuiagenttS?)tCJ: O^RNAS-tttii-f •?> (01 ;I 
f§B)„ lit, «tt»3oi-*ffi^LT£RNA0>»lifi 
5IkUTfflv^ik(cJ:0s -«^m»#tJ:0, « 
»«a^»8*»fe RIi»fC^RNA5:«iaj-r4 £ k ^'T'# 
4. 

[0039] 4fc, SSRs^BW^lcaWI-CftS^tt, ffi 

tS#f^. «SMK*«rt»^>^RNA* m»-r S i k 

4 . $ 6 fc , fgfl^WBt ***JMWIT* S . K^i* 

B«K^JBL-r4aW. ±«^rk'^^®<7)?f-ftt-Ma-r 

fc, 'i^lClEtr^RNA*^, ^ffiCW^-liSanbrook, J 
et al., MolecularCloning, Cold Spring Harbor Labor 
atory Press(1989) Z^m<0Z kJt-^Vi, mRNAX<±cDNA 

±fe(dij^Tt#^)fX^^RNA, nftNAXJicDNA 

P-feXFITC), X;^D-^SV(TR) % -fr-7P<-?-/I^D 

5 y (TRITC)^r t'zmi Z k tfTZ h . 
[0040] (2) -'Wyj^>fHf-^3>- 
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msmm^RM. nRNAx^cONAcoaa^.t *)m.mtth 

y'a-ytfmm&co^mmmplbcofr/sj ^y^MX 

^i>^fr£i££-fi><#s#<&&. ^y<jy- 

■e-*/3>£. DNAT-f ;a7W OS^RNA, dRNAX 

{icDNA^fS^o?SiS^j:o^o^-. myyy—e- 

is 3 ^ftt/^fcfctt4J8»<WBilK(WiJf NaCl . 7 

T&£i£®m-tz. zzx\ mmmwi&wzt'£fi:& 

[0041] (3) 

Btttt k ao;M n v * * - * * j«s l fciate 

h^#$^'SC+^mT\ X#~y hl^BBfttfttlOjuvfg 
fete. «8»0«»fc*«Br*S£fc. JE«H£«jIT 

iOid=Sr«|g*«ifc^*^-i:LT«. 09*. 
(fGMS 418 Array Reader(Micro Systemsit(GMStt)i5!)3: 

[004 2] 3. SRSHMfcr-^-x 



& awmntr - 9^.-x * mm-th z t &**fxvt> 
h. z z vmm.m\L"r- ?^-xu±. mmmmm? 
- ?mf/x\twm immrn y^^bmmzix 

tzT-*Rtf/Xiiy-ay7J±<7>m£#*^o . * L 

izm^zzbtfxzz. te#it-i.ie#M*t t-cii, a 

§5if— 7", CD-ROM, IC#-r-\ RAM=5r^C7)*)^S^^ 

■So 

[0043] (1) aP^USBlT-^*8B»LfcE»tt 

[0044] (Dmmmm^.mzmm'hT-^ 
mawm&mtzwmti-T-f tLxii. (&)mm& 

9. (c)wmitmi®<7miK?%M*/yi-jwi'-> 
mi}tiMT-?%b'tfmtf$>ixz . 

[ 0 0 4 5 ] (a) 
[00463 

[IS1] 
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nov. ) 

2,4, 6-H-hOHU> 

*oa7-l> 
B*aoxfl/> 



1,2.4-WDD^ 
1.2.4.5-tWDDV >t*> 

2 t 4,6-PJ^nEi7x/^ 



7*W +i-a-Hl77*(McaI igenes eutrophus) 

i~M7tK~1i Mk'li/lhk sp.nov. (Desulfobacteriim phenol kum sp. 

f /j-r fctW'f (Pseudomonas put Ida) 
t7?t7 sp. (Moraxella sp, ) 

PK3yfrA-0OD7t;tjaA(Rhodococcus chl orophenol icus) 
774Dfixr«7'jVX*' 'WMPhanerocbaete chrusosporiuu) 
tfattl- HA 0B3b(Methylosinua trichospor iun 0B3b) 

jfr""K 7* tJ* (Pseudocnonas put ida) 

t7$t7 sp. (Moraxel la sp. ) 

-lQ s )tfl'l-u*' /(Nitrosomonas europaea) 

Ml'jXiil sp. M(Mathylocystis sp.K) 

$a-K*f**t^ *7 (Pseudomonas cepacia) 

0>'3?^Asp.QT-l(Khodococcus sp. QT-1) 

yi-Ktti sp. (Pseudomonas) 

JhW *X sp. (Alcaligenes sp. strain A)75) 

If l sp. (Pseudomonas sp. ) 
iO-r" ttJ sp. (Pseudomonas sp. ) 
DKsyftA'X'JXDjt' U(Rhodococcus erythropol is) 
A # ytmr'V7 k'*7T^(Burkholderia picketiii DTP0602) 
t77t7*tr A(Moraxella ovis) 



[004 7] (b) mmmtmMtocommmPi?-? 
Mitt^&mm^- ? * v \$ . roc s niMSWiHUk 

ffi^#fi£E^T— (09* te'GenBank. EMBL& 

jl-H^x ■ ^y^yxy-coEWK^^—Wt 

SIM&mZZtlX V^V^-Ji. Sanbrook. 
J et al . f Molecular Cloning, Cold Spring Harbor L 
aboratory Press ( 1989) £#Bg<9«I fc]tefi£oT. 

[oo48](c) «wa^^«wae^j^^^;p 



t?MWl Lfc^RNA. niRNAX(icDNAS:^c7)DNAV>f ?n7 

HUl/W?- fe'itfE^nirS. nirM. ni 
rC % nirF s nirD, nirU nirG % nirH, nirJ, nirE x nirN 

■ -r^ h'j7^ Va^O^RNA. mRNA. cDNA, 
yy^DNAsJ|:ff)fe^>f rU^XS-fr& # »6*UfcDNA 

V y7x U— >-77l^nirS. nirM. nirC v nir 

nirD x nirL. nirG s nirHaf^^-O— 7hCOfrJ\4 

^A-H^e^ • XV >y x u -<7ymi^r^tM^^)V 

Xi*C01?*yr;l/75 ? nirS x nirC. nirF. nirEJif^yn 
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[0050] (d) awBM^flwswausr - 9 
mmim±mcomtm&T- 9 1 1* . mkmm±m 

m>&mzm-% i m&. msizngmmi'&nmttm 
[ 0 0 5 1 3 (e) mmmmtkmco&mmtmjiftmtk 

&T-9 

wmi\Lm^wm&mm^m&& ; T-9b\&, m 
am, m.. ph. mwzmmcvmmRvmm. tmmm 

x >y -y v x y -i*3o°ctfwm&&£mi-t& mmi&m-c 
bh« z<7)£oizwiz±^xmmz$%m-&fi:£><?)m 
mi&jgimzh. mm*ftmmm<7)tmm%M\.Mz£K) 
wzimK&tziib (M*. tar. ^oAtmrnx-imuxb 
0. Mioimx'H^m^m^iih) . ss^isiftf 

#»(^J:oT«ai!*aiffitiS=5r-l.. 0Uf£, T9 
TXMV y i-A • V^f-^-f-^.MAquaspirill 
um nagnetotacti urn) lig^&fagaq . 8%OTT*BKMS 
1t$'^t"<7)^WL[Bazylinski > D.A. A, :Appl. Environ. 
Microbiol. 46:1118 -1124(1983)], f^^t yiiX ■ f 

f (Alefounder.P.R. t> : FEMS Microbiol. Lett. 12:321- 
326(1981) : Lloyd, D. A> : FEMS Microbiol. Ecol. 45:185 
-190(1987)). 

[0052] ztibcomkmjjm&ktt'f-fii. aw 

X-fflfei-2>Zt<,zJ:*)m'<&ZbtfX'%&. zzx-mi 

®um*x'<nmt%& mzmm-t &5&fc?cm®m% 
^o. <mz. m^mtmL^xcommiuzmm-th 
&i^comi%zmi£?$mi'7'i-}i%iS?ib t 3 ) «, 

5&f h £ b tf-X'% h . •?■ LT. #«^?f ftfi&^fcov % 



z x\ &&mkmjimgkfrtf. ftmrnt a\ ^x mm 

b LXm^&ZbtfX'*h. 

t o o 5 3 ] (f) itm\zm-(mmftwm&tt-thm 
mmmm^^m^ v ^x % mmzm-<mmmmm. 

mLrnivmszmkLtz^r-ttcb'tfmfhtih . £ 

^^KmfzrtMfcffifflDNA-^ ^o7b 

m&®<mwttwmx'&t>ffl&$:&it?><7)tf. 

(i . m^tewtfrnxmimitftfe zwm L^-wk-t s 
»»w380r(iFo), m^w^miVtZkffiu&mm. (jc 

M), American Type CultureCollection(ATCC)^ri;*)* 1 '5 

[0054] ofti^mnmitzjtsm^&ftfcimT 1 - 

mm®me>m.£.jttfci-&mttjmT-?b lxi*. & 
m^m^(ommi,zmLtcmm±m t -9. wmim.± 

ommizmttiT-? bti. ^mmm^z^n-t^mi 
9.*imti>z. btfx-%% mm.±mzm$ z,t-?t 

^-t^m^^nz-y^xcof-^ &wf t>tih . 

[0055]it. iWfcHteU^fkWMI^ftff-f-^ i: 
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#2 flWfc^jfcx-* 



#W«L* <*2). 
[0056] 
[312] 



[00 5 7] (2) «»MSW:ro^?A*i!ilLfcI» 



[0058] OfflttdMg/D^7A 

jr. felt § titz is yi-)v; ->t-? tffwe» § ft 
x ir ^macowMmm^^m^m^i-fw^ 



tz%r£t,ZlZZZX'7v7'7Mm7L. g&0«£: 

!ftft&»S>£HNA s mRNAXticDNA&HSIIU %hfttz±mK 
mRNAXticDNASr^Hfg, ^^DNAV^f 7 DTl'^ £ 

[0059] OKiflMtfrffillBSra^5A 

n^?A-e*4. :(oro/7Aii mm&ftjj&ffim 
y'uyj&tM yxh-ivZftftayVjL—fizmmgi 

««Mt*ffi36 < fllS5S*iS#W!&»6'flri (08) . JWWflK 

-O-Xh-y^ix^a^tri-^A^L. Kf*-*fc£ 

[0060] 
[^3] 
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a 3 F3t&mW«»T-Z 

wmm%w&., musu&fttmm. K&t&mow&t&m, 

SfeffltJjki^ £g#tf)*&/ifci:!gK. ±J8ia£<D#SSf$gHb > JfeT* 



c 0 0 6 1 1 ajMaifflMaawa^a^A 
yx h-i^n^aveA—^t^niiiHuat^wojtG 

JlZmi LX V ^ **SA>*«PJBr^ilS#JlI, -hfr&it-fk 
micr>mfc?>t ^orWKJ:')^. fSSJtii. dna 

[00 6 2] 4. ^HHtx-^-X^fflUS^M* 
X, ^ife±^fc&k>SL*A4;+i^7WX-^ 3 

8£RNA, mRNAX<icDNAS:iaS-^l.(I^C). ft^T. 



» feflfcMteBNA . mRNA$> & V MifgRcDM £_h£ 1 CO 

>• £ mmzLtemjm 

*s-X*»£>. ±M5M£ton%7'v?"7J*&'( yxl — 
^^<^-yta^V^T«^ft«KS*Bl3et4 (X 
Xfc bT@^t£DNAV-f?OT W 13*51 ">T X DNA^ 

2? oTl^f &Mzis?1-)V&miZixtii8&%iL\±, fit 

[0063] *aas*a»$>, mihbssr^iw^jns 

%&#%tizi>tiz. mmmtf-f^-xfrh. z 
o&mzm Ltzmmm tmiL. msmztmi-*. 
<z^x\ mm LtzmmMto&m±cnmmzftmx'Z 
hioiz. m&&z-hz\ktfimmx'S>z>. *<o®&. 
as, ph, mmm^b'tmzmmx'hi. m±miz£& 
ftm/iM<v-ftmizo'~-io'ce>&mx'i>mz #vm 
ztix^htf. kVnftmcom&ttiga&x'Ttf&cotf^m 
x-hh> zzx\ WL£.®}ti : &i>®m£<mmmzftw 
x't&mz, £m<,z&ixim.mm-*z>z.ttm& 
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mziZ^TU-i, a yf&WiZ X h WflSc&'JrR £ SUE L 
•J 9 o oxfi/ y (TCE) ftmztt LXte.' <fr 9 *;Ur 

coo64] JU*\s*T4x—is a ymmfflBtt'0>» 

1££ ^ - ? 'J V Z t A*T' # h . .Ic0*§£t4. DNA 

tit. ctihco^mt. wmmm&mzmvv&iftT 

[00 6 5] 5. 2|s?&BJ§<DDNAV-< ^d7H fefflV^S 



4. *Stt?5jEi£f4. S»HWra»**aTO<a*o5>o 
tug §#vc n4 . vStt^jsstcfc v ">t . trntbtcmm 

nwmoftM&jmit. tt&imwz&fct 
M^z^^^m<om&x/ms&w¥(r)mmi>z 
izfflittZ z t tfxz fur. t£&im#<m&MimL$: 

SS^W=5:IS*«SS: ft 3 £ fc 4 . 
[0066] m.-yX. *m&miw( 9V7V-4 (4. 

mMto<7)mtmij<owmizbm^&zttii s x'%&. m 

ft&ftffi.'PX&fcn&kZmtX^&k^z.^tLX 
^t>m3ak LTJ4. X^^T(Zoogloea). TIW< 

^ — (Aerobacter) s T/l'^ U ^^-X (Alcal igenes) s 
>>N'-f-/PX(Bcillus). / 9 -r 'J A (Bacterium). X-/y 
x »; h7 (Escherichia) . 7 5^f'J ^JU(Flavobac 
teriun). y*;t/f-f T(Nocardia). i/j.- F ; 6^X(Ps 
eudomonasjmicJg-tStOT^rir^^tf htihtK Ztlh 

cv-ftmmizm* x-$> h . Lfc#-> r . j^koa«^jE t 

v^**^{4. ztimmtmztt&rji'XV'y** ■ 
^-hu7rx%k'<7)m&®&Aim< l zmai. %<m. 

ajfflDNAW^nrU'f Srfflv^T. SS^tfML. E»r 
hifiX-^h. 

[oo67]§ ^>t. j^*>^t. m&m%t'<Dim&m 

4 ^ y ^9 SS: 3 - H-T* *mr?*&&WM&*& 

\.^x=t-9'-t&zkWT%z>. =sr*j. -m&mzwm- 

hiih. 

[0068] 
[154] 
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g4 

&m 

^K^^A 7A • ; K-^-A (Ascgphyl lim nodosum) 

1f^^D7-i't^ • -tz Ufc"^^-(Saccharomyces cerevisiae) 

TjcSS y */—~?7s - 7 — t:X*(Rhizopus arrhiius) 

7 7i/fY T * 5!* — ^(Absidia orchidis) 

<< — i/ x )*?U - V U V Vj~A(Penici 1 1 ium chrysogeniun) 



[0069] ^+fcft3^frl^£«#fiRfcU *tL 

[0070] 6 . aaiiaaw«es«<offi«±«<o^>f * 

9>9 <r>wms: JfJHROV ^ti&bZ bx-mi u#i> . * 

^x. mik±m>i&?mm.fc^iftf&Lnhmim 
it*.m£ttMU§hffitfi> 1 t> t&&Lx^z>zk tm 

L»&tt36*fipi3EL*rv^fcsSnh.tf> *<DmmM<nmmz 

[007 1] £ i T\ ^Sfct«Sf5pH*«g!tt-C*l. £ fc 

mztitemw^zmzmmLx. mm&zmiti-rz 

[00 72] 

mthif. *m&!mttztit>izmfezix2>i>cr>x'te 

(1) ^-VADNACDPS} 

-(Pseudomonas stutzeri)ATCC4405J*£ 5mlfS|rHgiffi 

10XPCRfgffl^(TO¥OBOtt! 
2mM dNTPs 
25mM MgCl 2 

2u\te:yXTy4~?- 

2/jLwry^ y**7°74 



«f , 28-CX'—W$mm& Lfc. <X^X\ l.5m\£-?4 7 
ni-*.-7t,zJ&V2ft\SM'bLXftt 3 tifcmm£561u\ 
COTEJ-s-y7T — (10m Tris-HC1( P H8.0L ImM EDTA) izM 
ML*:. 30//l<m0%SDSfc3//l<^20iiB/mirn7M 

**mw&:Mi.xm& u yrcx* 1 y# h 

[0073] #^>iXJteftfi!3^tClOOA£l<05M NaClfc8 
0//l(Wrf-/PMJ^f-/P7yt-^A:/tr?>r K(CTAB) 
/NaCl?rjDi.-C?S-^t. 65°CT10:JHbM y^i^-hL 

/-f V T S )\sT>l> 3 (24 : 1) *Mi-xm& U 12 , 000 

/K25 : 24 : 1) *fln£TS£flL 12.000X *-C54HSB8 
tot&Z.t lei -?TCTAB-ge«/#«?I^!)5r^*L 

[0074 ] ±Jf fcfrUvr^uf-.i-T'^U 0. 
6§<7M V7'X3\Z)VT}V^-)V*mtXfcW>&&tf&. 
fcrh$.X-?*.-7*X.<W$&.Vti. *»*f--/7Tr*- 
^lnlW70%x^y-;K-20°C)?rAixTijV> 
fcV^of-a.-yiC^U 12,00OXgT5#l§BS4>L 
fc. JtM?:70%x^y-;K-20'C)T''J>-Xt, 
ffl&$:m^X&miS-&te. VO$&VX>jxl<rmJ<V7T- 

[0075] (2) PCFUCj: S j^jl- ■ XV 
Hffifc LTJJSd) fcfcVvt»fc*ifc>V<6.DNA£ffllr*C 

nzx <9Wffimi>y7 ?—emiii=FzmmLti. zzx- 

5 '■byz.yyj §Wb LT !±5' -AAGCTTGATTACXjGTC 
AACTCCCGC-3' (E?il#-*5-7)£, 3'Ty^yxyy^ 
b LT(i5' -ATCGATGGTGCCGATCAGCTTGCCC-3' 

[007 6] 

1.0// 1 
I) 2.5/zl 

2.5//1 

1.5//1 

5.0//1 
- 5.0/zl 
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5U/jj\ Taq 



0. 15// 1 
7.35//1 



[0077] PCRJi. -^-v;Hf-f ^-(ABIftSS, 970 
OSDSrfflUT. 9iXl?3m%<7)f*&&. 55*C"C30#fg«9 
'J y^". 72°Cf 1 ^OfWSOE^ftS: 1 1M 

-f 5 *— *M ?;l/y-^xyyy?TSl/f -f - 
'JT^^H^-f MABI:£t!!!)£ffiV\ 
^ytf-(ABiai!. 377ffi)tcJ:0»BfL?t. &SE?iJ<9 

[00 7 8] (3) m£mfflim<r>mA~?-i?uTl'-4<n 



H&tfCla]T"8JBr U ^4>fL7tim. lkbpCODNABfitdlll 

trn-y3 ;I£?iJ#-s§-5>£. BiMiNWiafflfflOTn 
-7"i:LTJflV\ xfv-^^rjSfDeRisi.J.L. et a 
1. : Science 278:680-686(1997))K:tacoT2$±£@5g 

Liz. fcfc'U mkyrvy°)V<F)7j£v^ <y?\zx$. e 

[0079] irnmi -y mammx®?* 9 or 

(1) «KSffi3K^fid:*1?-y7'rt^>WH 

x/P=? y — tf ATCC47053**tf>ig*Sft 1 g £18 JO L t 

o&tf^L&v^ofcifflgSLfc. 3rctw24B$^ftg-r 

[0080] (2) flHfeDM£>gW! 



25.0/tl 

.LEU) £t$^xffl®LtcWffi!mm5m±mv>y->i> 

frh. /N-^?>-t£7)^ra(Hemann,M. et al.:Appl. Env 
iron. Microbiol. 51:1124-1126(1986))^ta!-5T, ®L± 

±iE(D<o±*ifyr/n g£. mmitzw 

W'J y^S-tirT^I. 9«l<D*fflMctc*tfL 
855c*3«t(3g/L|*|xaf.x, 5gA^^>. U/USBl+h 

54f=«BU 37*C, «^ftTt-48B*WiSKt7t„ & 
Wt\ 1.5ml£v-f ^of-A-T^U Sffi. 12,000 

ftBfr^RNA^IIiliSSLfc. RNAcOjfiiiJCti. RNeasy Tot 
al RNA kit(Quiageritt«)SrttfliU «3S*a*iSLfc 

itiftte U ? VT— fe: £-£*3r V>DNaseI (MAXIscript 
kit,QiagenttiS)S:fflV\ 37X-C 1 t^m!M Lfc . $5*1 
L-Jtttffiftfi. O.SMpKT^-^Aftt^.S^^X 

?/-;WTtfcJ££-tL 70%x?y-^xifcrff£, 50m1 

<7)DEPC*JUl7j< (^©TKlOOml left t ^Xf-yUf 
-M>.2ml*iO;tT«L<JSit». ^-b^-rLfc 

[0081] ff-feflfcRNA 5 /tgCO^t 7 V^A 9mer 
s7'5-f-7-(0.3/<g//(l)5//l£SPi.. 
S-frfcflL *±fclO»l8M«lL-C 7-- 'J ^Stffc. 
cDNA-&)£df y r- (TaKaRattK) IZ£ *) -*gf®3feS^cDN 
A£-£ffcUt. — *««31flRafcDNA(0^j«(cffiv^RJE 

[0082] 





17>ul 




lOjul 


25eM dATP 




25nM dCTP 




25mM dGTP 




25mM dTTP 


0.4//1 


lmM Cy3~dirrP(Amershaintt^) 




20U/^1 U rffif ^ U— feM >hh'^- 




20U/Ali£K^^(RAV-2) 






4.6/xl 
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<;110>; Taisei Corporation 



<;120>; DNA Microarrays for Detection of Environmental Remediation Related 
Genes and Methods of Environmental Remediation. 



<;160>; 10 



<;210>; 1 

<;211>; 2382 

<;212>; DNA 

<;213>; Pseudomonas stutzeri 

<;220>; 

<;221>; CDS 

<;222>; (307) (1959) 



<;400>; 1 

aagcttgatt acggtcaagt cccgcttgaa atggcacctt ctcgaggccg tgcacccgcc 60 
agcagcgcag gccgtactcg ggctcgccga gctttcgttt ctgcatacaa ccctcgcccg 120 
cactggcctc cccgcgacac gacgtcacgt tcggggggtc gccgaaagac tcttgactgc 180 
catcaagcgc gttcgcaaga ggcccaccta ggatgcaaac cgcgcacaag aagaaagcac 240 
ccgggaactg ccacatcgcc gtaactagca ggagccgccc caagcgctcc aaaaggagag 300 
acatcc atg agt acc att ggt aaa cct gtg ate ggc ctg ttc gec ggc 348 
Met Ser Thr lie Gly Lys Pro Val He Gly Leu Phe Ala Gly 
1 5 10 

atg teg aat ctg etc ggc atg gcg gtc gec cat gec gec gca ccg gac 396 
Met Ser Asn Leu Leu Gly Met Ala Val Ala His Ala Ala Ala Pro Asp 
15 20 25 30 

atg acc gcg gaa gaa aaa gag gec gec aag aag ate tac ttc gag cgc 444 
Met Thr Ala Glu Glu Lys Glu Ala Ala Lys Lys He Tyr Phe Glu Arg 
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tgc gcc 
Cys Ala 

etc gaa 
Leu Glu 

ggc acc 
Gly Thr 
80 

ggt acc 
Gly Thr 
95 

gaa ate 
Glu He 

cca gag 
Pro Glu 

ccg gtg 
Pro Val 

ttc gcc 
Phe Ala 
160 
gag ate 
Glu He 
175 

ctg tec 
Leu Ser 

acc ate 
Thr lie 

cgc ctg 
Arg Leu 

gaa gac 
Glu Asp 
240 
ate atg 
He Met 
255 

ggc cag 
Gly Gin 



ggc tgt 
Gly Cys 
50 

ccg cac 
Pro His 
65 

ctg aag 
Leu Lys 

gaa ggc 
Glu Gly 

aac ctg 
Asn Leu 

ttc tct 
Phe Ser 
130 
gaa cgc 
Glu Arg 
145 

ate acc 
He Thr 

tgg aag 
Trp Lys 

gcc tec 
Ala Ser 

ate gac 
I le Asp 
210 
ggt ccg 
Gly Pro 
225 

aag tac 
Lys Tyr 

gac ggc 
Asp Gly 

acc gtc 
Thr Val 



35 

cac ggt gtt 
His Gly Val 

tgg gaa aag 
Trp Glu Lys 

ctg ggc acc 

Leu Gly Thr 
85 

ggc atg gtc 

Gly Met Val 

100 

atg gcg cgc 

Met Ala Arg 
115 

ctg cag gac 

Leu Gin Asp 

cga aga cag 
Arg Arg Gin 

ctg cgt gac 
Leu Arg Asp 
165 

ate etc gat 
lie Leu Asp 

180 
ggc cgt atg 
Gly Arg Met 
195 

atg tgg tat 
Met Trp Tyr 

ate cgc teg 
lie Arg Ser 

ctg ate ggt 
Leu He Gly 
245 

gag act ctg 
Glu Thr Leu 

260 
gat ggc gac 
Asp Gly Asp 
275 

cac ate aag 
His He Lys 



ctg cgc 
Leu Arg 
55 

acc gaa 
Thr Glu 
70 

aag cgc 
Lys Arg 

aac tac 
Asn Tyr 

tat ate 
Tyr He 

atg aag 
Met Lys 
135 
atg aac 
Met Asn 
150 

gcg cag 
Ala Gin 

acc ggc 
Thr Gly 

tct aca 
Ser Thr 

ccg gaa 
Pro Glu 
215 
gtg gac 
Val Asp 
230 

ggc acc 
Gly Thr 

gaa ccg 
Glu Pro 

tac cac 
Tyr His 



ate gtc gcc teg 
He Val Ala Ser 
290 

acc ggg cag ate atg ctg gtc 



40 
aag ggc 
Lys Gly 

gac ggc 
Asp Gly 

ctg gag 
Leu Glu 

gac gac 

Asp Asp 
105 

cag cac 

Gin His 
120 

gac age 

Asp Ser 

aag gtc 
Lys Val 

etc tgg 
Leu Trp 

tac gcg 
Tyr Ala 
185 
ccg teg 
Pro Ser 
200 

ccg acc 
Pro Thr 

gtc tct 
Val Ser 

tac tgg 
Tyr Trp 

atg aaa 
Met Lys 
265 
ccc gag 
Pro Glu 
280 

tgg gtg 
Trp Val 



gcc acg 
Ala Thr 

aag aaa 
Lys Lys 
75 

aac ate 
Asn He 
90 

ate ctg 
He Leu 

acg ccg 
Thr Pro 

tgg aac 
Trp Asn 

aac etc 
Asn Leu 
155 
gac ggt 
Asp Gly 
170 

gtg cac 
Val His 

gcc gga 
Ala Gly 

acc gtc 
Thr Val 

aag ttc 
Lys Phe 
235 
ccg cca 
Pro Pro 
250 

gtc gtc 
Val Val 

ccg cgc 
Pro Arg 



ccc gag tgg gtg gtg aac 
Pro Glu Trp Val Val Asn 
295 

gac tac acc gac ate aag 



45 

ggc aag aac 
Gly Lys Asn 
60 

ate gaa ggc 
He Glu Gly 

att gcc ttc 
He Ala Phe 

acc gcc gaa 
Thr Ala Glu 
110 

gac att ccg 
Asp He Pro 

125 
ctg ate gtt 
Leu He Val 
140 

gag aac gtg 
Glu Asn Val 

gat acc cac 
Asp Thr His 

ate teg cgt 
He Ser Arg 
190 

tgg ctg acc 
Trp Leu Thr 

205 
gcg acc gtt 
Ala Thr Val 
220 

aag ggc tac 
Lys Gly Tyr 

cag tac teg 
Gin Tyr Ser 

tec acc cgc 
Ser Thr Arg 
270 

gtg gcg tec 
Val Ala Ser 

285 
gtg aag gag 
Val Lys Glu 
300 

aac etc aag 



492 



540 



588 



636 



684 



732 



780 



828 



876 



924 



972 



1020 



1068 



1116 



1164 



1212 



1260 
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Thr Gly Gin He Met Leu Val Asp Tyr Thr Asp He Lys Asn Leu Lys 

305 310 315 

acc acc acc ate gaa tec gee aag ttc ctg cac gac ggc ggc tgg gat 130S 
Thr Thr Thr He Glu Ser Ala Lys Phe Leu His Asp Gly Gly Trp Asp 

320 325 330 

gec tec cat cgc tac ttc atg gtc gec gec aac gec tec aac aag get 1356 
Ala Ser His Arg Tyr Phe Met Val Ala Ala Asn Ala Ser Asn Lys Ala 
335 340 345 350 

gcg cct gca gtc gat acc aag acc ggt aag ctg gca get ctg ate gat 1404 
Ala Pro Ala Val Asp Thr Lys Thr Gly Lys Leu Ala Ala Leu He Asp 

355 360 365 

acc gcg aag ate cgc acc egg acg cgc aac ttc gtg cac ccg cag ttc 1452 
Thr Ala Lys He Arg Thr Arg Thr Arg Asn Phe Val His Pro Gin Phe 

370 375 380 

ggc ccg gta tgg tec acc ggc cac ctg ggc gac gac gtg gtg tec etc 1500 
Gly Pro Val Trp Ser Thr Gly His Leu Gly Asp Asp Val Val Ser Leu 

385 390 395 

ate tec acg cct teg gat gaa tec aag tac gec aag tac aag gag cac 1548 
lie Ser Thr Pro Ser Asp Glu Ser Lys Tyr Ala Lys Tyr Lys Glu His 

400 405 410 

aac tgg aag gtg gtg cag gag ctg aag atg ccg ggc gec ggc aac ctg 15% 
Asn Trp Lys Val Val Gin Glu Leu Lys Met Pro Gly Ala Gly Asn Leu 
415 420 425 430 

ttc gtc aag acc cac ccg aag teg aag cac ttc tgg gec gac gcg ccg 1644 
Phe Val Lys Thr His Pro Lys Ser Lys His Phe Trp Ala Asp Ala Pro 

435 440 445 

atg aac ccg gag cgt gag gta gec gaa teg gtg tac gtg ttc gac atg 1692 
Met Asn Pro Glu Arg Glu Val Ala Glu Ser Val Tyr Val Phe Asp Met 

450 455 460 

aac gac ctg age aag gca ccg acc cag etc aac gtc gee aag gac tec 1740 
Asn Asp Leu Ser Lys Ala Pro Thr Gin Leu Asn Val Ala Lys Asp Ser 

465 470 475 

ggt ctg ccg gaa age aag gca ate cgc ggc get gtg cag ccc gag tac 1788 
Gly Leu Pro Glu Ser Lys Ala He Arg Gly Ala Val Gin Pro Glu Tyr 

480 485 490 

aac aag gcg ggt gac gaa gtg tgg ate tec tct ggg gcg ggc aag acc 1836 
Asn Lys Ala Gly Asp Glu Val Trp He Ser Ser Gly Ala Gly Lys Thr 
495 500 505 510 

gac cag tec gcg ate gtg ate tat gac gac aag aca ctg aag etc aag 1884 
Asp Gin Ser Ala lie Val He Tyr Asp Asp Lys Thr Leu Lys Leu Lys 

515 520 525 

cgc gtc ate acc gac ccg gee gtc gtc act ccg acc ggt aag ttc aac 1932 
Arg Val He Thr Asp Pro Ala Val Val Thr Pro Thr Gly Lys Phe Asn 

530 535 540 

gtg ttc aac acc atg aac gac gtg tac taacccgccc gagaaeggea 1979 
Val Phe Asn Thr Met Asn Asp Val Tyr 

545 550 
tgccgactcc cccgtgccgc gegggggage tggccaggga atcgcaccca tgacagacca 2039 
caaagacccg aaaccgaagc tagccgcctt tattctgege eggecgagta cgcgctactc 2099 
gctcggcggc attctcatcg teggtatteg cgaccagggg tatttttggg gcggcttcaa 2159 
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caccgccatg gaagccagca acaccgaaac cttctgcatc tcctgccacg agatgggcga 2219 
caacgtctat cccgaataca aggaaaccat ccactactcc aaccgcaccg gcgtacgggc 2279 
tacctgcccc gactgccacg tgcccaagga gtggacgcac aagatggtgc gcaaggtcga 2339 
ggcctccaag gagctctggg gcaagctgat cggcaccatc gat 2382 



<;210>; 2 

<;211>; 551 

<;212>; PRT 

<;213>; Pseudomonas stutzeri 



<;400>; 2 

Met Ser Thr He Gly Lys Pro Val lie Gly Leu Phe Ala Gly Met Ser 

15 10 15 

Asn Leu Leu Gly Met Ala Val Ala His Ala Ala Ala Pro Asp Met Thr 

20 25 30 

Ala Glu Glu Lys Glu Ala Ala Lys Lys He Tyr Phe Glu Arg Cys Ala 

35 40 45 

Gly Cys His Gly Val Leu Arg Lys Gly Ala Thr Gly Lys Asn Leu Glu 

50 55 60 

Pro His Trp Glu Lys Thr Glu Asp Gly Lys Lys He Glu Gly Gly Thr 
65 70 75 80 

Leu Lys Leu Gly Thr Lys Arg Leu Glu Asn He He Ala Phe Gly Thr 

85 90 95 

Glu Gly Gly Met Val Asn Tyr Asp Asp He Leu Thr Ala Glu Glu He 

100 105 110 

Asn Leu Met Ala Arg Tyr He Gin His Thr Pro Asp He Pro Pro Glu 

115 120 125 

Phe Ser Leu Gin Asp Met Lys Asp Ser Trp Asn Leu He Val Pro Val 

130 135 140 

Glu Arg Arg Arg Gin Met Asn Lys Val Asn Leu Glu Asn Val Phe Ala 
145 150 155 160 

lie Thr Leu Arg Asp Ala Gin Leu Trp Asp Gly Asp Thr His Glu He 

165 170 175 

Trp Lys He Leu Asp Thr Gly Tyr Ala Val His He Ser Arg Leu Ser 

180 185 190 

Ala Ser Gly Arg Met Ser Thr Pro Ser Ala Gly Trp Leu Thr Thr He 

195 200 205 

He Asp Met Trp Tyr Pro Glu Pro Thr Thr Val Ala Thr Val Arg Leu 

210 215 220 

Gly Pro He Arg Ser Val Asp Val Ser Lys Phe Lys Gly Tyr Glu Asp 
225 230 235 240 

Lys Tyr Leu He Gly Gly Thr Tyr Trp Pro Pro Gin Tyr Ser He Met 

245 250 255 

Asp Gly Glu Thr Leu Glu Pro Met Lys Val Val Ser Thr Arg Gly Gin 

260 265 270 

Thr Val Asp Gly Asp Tyr His Pro Glu Pro Arg Val Ala Ser He Val 

275 280 285 

Ala Ser His He Lys Pro Glu Trp Val Val Asn Val Lys Glu Thr Gly 

290 295 300 

Gin lie Met Leu Val Asp Tyr Thr Asp He Lys Asn Leu Lys Thr Thr 
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305 310 315 320 

Thr He Glu Ser Ala Lys Phe Leu His Asp Gly Gly Trp Asp Ala Ser 

325 330 335 

His Arg Tyr Phe Met Val Ala Ala Asn Ala Ser Asn Lys Ala Ala Pro 

340 345 350 

Ala Val Asp Thr Lys Thr Gly Lys Leu Ala Ala Leu He Asp Thr Ala 

355 360 365 

Lys He Arg Thr Arg Thr Arg Asn Phe Val His Pro Gin Phe Gly Pro 

370 375 380 

Val Trp Ser Thr Gly His Leu Gly Asp Asp Val Val Ser Leu lie Ser 
385 390 395 400 

Thr Pro Ser Asp Glu Ser Lys Tyr Ala Lys Tyr Lys Glu His Asn Trp 

405 410 415 

Lys Val Val Gin Glu Leu Lys Met Pro Gly Ala Gly Asn Leu Phe Val 

420 425 430 

Lys Thr His Pro Lys Ser Lys His Phe Trp Ala Asp Ala Pro Met Asn 

435 440 445 

Pro Glu Arg Glu Val Ala Glu Ser Val Tyr Val Phe Asp Met Asn Asp 

450 455 460 

Leu Ser Lys Ala Pro Thr Gin Leu Asn Val Ala Lys Asp Ser Gly Leu 
465 470 475 480 

Pro Glu Ser Lys Ala He Arg Gly Ala Val Gin Pro Glu Tyr Asn Lys 

485 490 495 

Ala Gly Asp Glu Val Trp He Ser Ser Gly Ala Gly Lys Thr Asp Gin 

500 505 510 

Ser Ala lie Val He Tyr Asp Asp Lys Thr Leu Lys Leu Lys Arg Val 

515 . 520 525 

He Thr Asp Pro Ala Val Val Thr Pro Thr Gly Lys Phe Asn Val Phe 

530 535 540 

Asn Thr Met Asn Asp Val Tyr 
545 550 



<;210>; 3 

<;211>; 944 

<;212>; DNA 

<;213>; Pseudomonas stutzeri 



<;400>; 3 

agcttgatta cggtcaagtc ccgcttgaaa 
gcagcgcagg ccgtactcgg gctcgccgag 
actggcctcc ccgcgacacg acgtcacgtt 
atcaagcgcg ttcgcaagag gcccacctag 
cgggaactgc cacatcgccg taactagcag 
catccatgag taccattggt aaacctgtga 
tcggcatggc ggtcgcccat gccgccgcac 
ccaagaagat ctacttcgag cgctgcgccg 
cgggcaagaa cctcgaaccg cactgggaaa 
gcaccctgaa gctgggcacc aagcgcctgg 
gcatggtcaa ctacgacgac atcctgaccg 
tccagcacac gccggacatt ccgccagagt 



tggcaccttc tcgaggccgt gcacccgcca 60 
ctttcgtttc tgcatacaac cctcgcccgc 120 
cggggggtcg ccgaaagact cttgactgcc 180 
gatgcaaacc gcgcacaaga agaaagcacc 240 
gagccgcccc aagcgctcca aaaggagaga 300 
tcggcctgtt cgccggcatg tcgaatctgc 360 
cggacatgac cgcggaagaa aaagaggccg 420 
gctgtcacgg tgttctgcgc aagggcgcca 480 
agaccgaaga cggcaagaaa atcgaaggcg 540 
agaacatcat tgccttcggt accgaaggcg 600 
ccgaagaaat caacctgatg gcgcgctata 660 
tctctctgca ggacatgaag gacagctgga 720 
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acctgatcgt tccggtggaa cgccgaagac 
tcgccatcac cctgcgtgac gcgcagctct 
tcctcgatac cggctacgcg gtgcacatct 
caccgtcggc cggatggctg accaccatca 



agatgaacaa ggtcaacctc gagaacgtgt 780 

gggacggtga tacccacgag atctggaaga 840 

cgcgtctgtc cgcctccggc cgtatgtcta 900 

tcgacatgtg gtat 944 



<;210>; 4 

<;211>; 286 

<;212>; DNA 

<;213>; Pseudomonas stutzeri 



<;400>; 4 

ccggaaccga ccaccgtcgc gaccgttcgc 
aagttcaagg gctacgaaga caagtacctg 
tcgatcatgg acggcgagac tctggaaccg 
gtcgatggcg actaccaccc cgagccgcgc 
cccgagtggg tggtgaacgt gaaggagacc 

<;210>; 5 

<;211>; 1147 

<;212>; DNA 

<;213>; Pseudomonas stutzeri 



ctgggtccga tccgctcggt ggacgtctct 60 
atcggtggca cctactggcc gccacagtac 120 
atgaaagtcg tctccacccg cggccagacc 180 
gtggcgtcca tcgtcgcctc gcacatcaag 240 
gggcagatca tgctgg 286 



<;400>; 5 






tcgactacac 


cgacatcaag 


aacctcaaga 


acgacggcgg 


ctgggatgcc 


tcccatcgct 


aggctgcgcc 


tgcagtcgat 


accaagaccg 


agatccgcac 


ccggacgcgc 


aacttcgtgc 


gccacctggg 


cgacgacgtg 


gtgtccctca 


ccaagtacaa 


ggagcacaac 


tggaaggtgg 


acctgttcgt 


caagacccac 


ccgaagtcga 


cggagcgtga 


gg tagccgaa 


tcggtgtacg 


cgacccagct 


caacgtcgcc 


aaggactccg 


ctgtgcagcc 


cgagtacaac 


aaggcgggtg 


agaccgacca 


gtccgcgatc 


gtgatctatg 


tcaccgaccc 


ggccgtcgtc 


actccgaccg 


acgtgtacta 


acccgcccga 


gaacggcatg 


gccagggaat 


cgcacccatg 


acagaccaca 


ttctgcgccg 


gccgagtacg 


cgctactcgc 


accaggggta 


tttttggggc 


ggcttcaaca 


tctgcatctc 


ctgccacgag 


atgggcgaca 


actactccaa 


ccgcaccggc 


gtacgggcta 


ggacgcacaa 


gatggtgcgc 


aaggtcgagg 


gcaccat 







ccaccaccat cgaatccgcc aagttcctgc 60 
acttcatggt cgccgccaac gcctccaaca 120 
gtaagctggc agctctgatc gataccgcga 180 
acccgcagtt cggcccggta tggtccaccg 240 
tctccacgcc ttcggatgaa tccaagtacg 300 
tgcaggagct gaagatgccg ggcgccggca 360 
agcacttctg ggccgacgcg ccgatgaacc 420 
tgttcgacat gaacgacctg agcaaggcac 480 
gtctgccgga aagcaaggca atccgcggcg 540 
acgaagtgtg gate tec tct ggggegggea 600 
acgacaagac actgaagctc aagegegtea 660 
gtaagttcaa cgtgttcaac accatgaacg 720 
ccgactcccc cgtgccgcgc gggggagctg 780 
aagacccgaa accgaagcta gccgccttta 840 
teggeggcat tctcatcgtc ggtattcgcg 900 
ccgccatgga agccagcaac accgaaacct 960 
acgtctatcc cgaatacaag gaaaccatcc 1020 
cctgccccga ctgccacgtg cccaaggagt 1080 
cctccaagga gctctggggc aagctgatcg 1140 

1147 



<;210>; 6 

<;211>; 695 

<;212>; DNA 

<;213>; Pseudomonas stutzeri 



<;400>; 6 
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taagttcaag ggctacgaag acaagtacct gatcggtggc acctactggc cgccacagta 60 

ctcgatcatg gacggcgaga ctctggaacc gatgaaagtc gtctccaccc gcggccagac 120 

cgtcgatggc gactaccacc ccgagccgcg cgtggcgtcc atcgtcgcct cgcacatcaa 180 

gcccgagtgg gtggtgaacg tgaaggagac cgggcagatc atgctggtcg actacaccga 240 

catcaagaac ctcaagacca ccaccatcga atccgccaag ttcctgcacg acggcggctg 300 

ggatgcctcc catcgctact tcatggtcgc cgccaacgcc tccaacaagg ctgcgcctgc 360 

agtcgatacc aagaccggta agctggcagc tctgatcgat accgcgaaga tccgcacccg 420 

gacgcgcaac ttcgtgcacc cgcagttcgg cccggtatgg tccaccggcc acctgggcga 480 

cgacgtggtg tccctcatct ccacgccttc ggatgaatcc aagtacgcca agtacaagga 540 

gcacaactgg aaggtggtgc aggagctgaa gatgccgggc gccggcaacc tgttcgtcaa 600 

gacccacccg aagtcgaagc acttctgggc cgacgcgccg atgaacccgg agcgtgaggt 660 

agccgaatcg gtgtacgtgt tcgacatgaa cgacc 695 

<;210>; 7 

<;211>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Designed oligonucleotide based on the upstream sequence of nir 
e. 



<;400>; 7 

aagcttgatt acggtcaagt cccgc 25 

<;210>; 8 

<;211>; 25 

<;212>; DNA 

<;213>; Artificial Sequence 



<;220>; 

<;223>; Designed oligonucleotide based on the downstream sequence of nir g 
ene. 



<;400>; 8 

atcgatggtg ccgatcagct tgccc 25 

<;210>; 9 

<;211>; 606 

<;212>; DNA 

<;213>; Nitrosomonas europaea 



<;400>; 9 

tggcgtgtac atatggcaat catgccgctg 
aaaacgcgtg atacgaaaga gcaattggat 
tacttctact acatgatgtg gctgggtgta 
ttcttcacgg agcaagatgc ctcctggcac 
ccaagtcacg tagtggtgtt ttacggatca 
acctacctgt atgcaatgac tcgcctgcca 
gttatggcga ttgcaggccc gttgatgatt 



tttgcgctgg ttacctgggg ttggatcctg 60 
aatctggatc ccaaactgga aatcaaacgc 120 
tacatttttg gtgtttactg gggtggtagc 180 
caagtgatta ttcgtgatac cagtttcacg 240 
ttcccgatgt acatcgtttg cggtgttgca 300 
ttgttcagcc gtggaatttc cttcccgctg 360 
ctgcctaacg ttggtctgaa cgagtggggt 420 
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catgctttct ggttcatgga agagttgttc agcgcaccac tgcactgggg atttgtagtg 480 

ttgggctggg cgggtctgtt ccagggtggt gttgcagctc agatcattac ccgttattcc 540 

aatctgaccg atgtggtttg gaacaaccaa agcaaagaaa ttctgaataa ccggattgta 600 

gcttaa 606 



<;210>; 10 

<;211>; 495 

<;212>; DMA 

<;213>; Methylocystis sp. 



M 



<;400>; 10 

gtcgactgga aggatcgtcg tatgtggccg 
tgcgcggcgt cgcaggcttt ctggtgggtc 
gcggttctgg gcctgatgat cggcgagtgg 
acctacttcc cgatcagcct cgtgttcccg 
gacgtgatcc tgctcctgtc gggctcctat 
tggggtctgc tgttctatcc gaacaactgg 
gaacagcatg gtcagttgat gacgctggcc 
tcgatgccgg aatacatccg catggtcgag 
gttgtgccgg ttgcg 

[0087] 

vmm? y — b i mmm ninte^cojt 
[HnowreRM] 

[02] ^5A»ttBf^lKa«»*^Lfciat*»6. 

or ^ a cowm-fimz^ ttz area i . 

[04 3 5^a^^±**«aR"*-S«^^«RKH 
[05 ] ffiffiSBiTng^^iie^ ^EIS LfcDNA^ ? 



acggttctgc cgatcctcgg cgtgaccttc 60 
aacttccgtc ttccgttcgg cgccgttttc 120 , 
atcaaccgct acgtcagctt ctggggctgg 180 
tctgctatga tcgttccggc gatctggctc 240 
gtgatcacgg cggttgtcgg ttcgctcggc 300 
ccggcgatcg ccgccttcca ccaggcgacc 360 
gatctcatcg gtctgcactt cgtccgcacc 420 
cgcggcacgc tgcgcacctt cggtaaggac 480 

495 

[07] «4*H«ro^5A^7o— f-^-hi^L 

[08] &mmttmffimy 9 vy7j±v>7X3-**-b 
[09] mmmmm&ftmmTu7yj±<7)7u-^ 
[010] mmimfrt>±mzmMLT . ±«+t#ft 

[011] WBaW*fflDNA-r>f^nru-f c?5fM!fc:ffl 



[02] 
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i tt ti » i 

NOT NOT NO JfeO N2 
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